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Claim 1 cancelled. 

2, A coating composition that is capable of being tinted after 
application to a substrate, comprising : 
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a tint additive represented by the formula: 



RHOCH 2 CH 2 )rrO-R* 



wherein at least one of Rj and R ?: is s^lane containing group 
represented by the formula: 



where is H, an alkyl group containing from about 1 to 
about 5 carbon atoms, or an acetyi group, and where is 
H, an epoxy functional group, an alkyl group, a functional 
alkyl group, an alkylene group, an aryi group, an alkyl 
ether, and combinations thereof containing from about 1 to 
about 10 carbon atoms, where X ?-s an Integer from 0 to 
about 3 and n Is a positive integer, and where only one of 
Ri or Rj is the sHane containing group, R< or R 2 is H; and 

a base compound selected from the group consisting of; 

(1) coating compositions which comprise an aqueous organic 
solvent mixture containing from about 10 to about 99/9 
weight percent, based on the total solids of the 
composition, of a mixture of hydrolysis products and 
partial condensates of an epoxy functional silane and a 
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tetrafunctional silane and from about 0-i to about 30 
weight percent, based on the total solids of the 

composition, of a multifunctional compound, selected from 
the group consisting of multifunctional carboxylic acids, 
multifunctional anhydrides and combinations thereof, the 
epoxy functional silane and the tetrafunctional Silane are 
present in the aqueous organic solvent mixture in a molar 
ratio of from about 0,1:1 to about 5:1, the coating 
compositions may further Include from about 0.1 to about 
SO weight percent of a mixture of hydrolysis products and 
partial condensates of one or more silane additives, based 
on the total solids of the composition, and/or an amount of 
colloidal silica or a metal oxide or combinations thereof 
equivalent to from about 0*1 to about 50 weight percent 
solids, based on the total solids of the composition; 
(2) coating compositions which comprise an aqueous organic 
solvent mixture containing from about 1.0 to about 99-9 
weight percent, based on the total solids of the 
composition, of a mixture of hydrolysis products and 
partial condensates of an epoxy functional silane, a 
disiiane, and from about 0.01 to about 80 weight percent, 
based on the total weight of the composition, of a 
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carboxyiic add functional compound selected from the 
group consisting of carboxyiic acids, multifunctional 
carboxyiic acids, anhydrides, and combinations thereof, 
the epoxy functional silane and the disilane are present in 
the aqueous organic solvent mixture in a molar ratio of 
from about 0,05:1 to about 5:1, the coating compositions 
may further include from about 0.1 to about 80 weight 
percent of a mixture of hydrolysis products and partial 
condensates of one or more silane additives, based on the 
total solids of the composition, and/or an amount of 
colloidal silica or a metal oxide or combinations thereof, 
equivalent to from about 0.1 to about 75 weight percent 
solids, based on the total solids of the composition; 
(3) coating compositions which comprise an aqueous organic 
solvent mixture containing from about 10 to about 90 
weight percent, based on the total solids of the 
composition, of a mixture of hydrolysis products and 
partial condensates of an epoxy functional silane, from 
about i to about 90 weight percent, based on the total 
solids of the composition, of a carboxyiic acid functional 
compound selected from the group consisting of carboxyiic 
acids, multifunctional carboxyiic acids, anhydrides, and 
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combinations thereof, from about 1 to 90 weight percent, 
based on the total weight of the composition, of a metal 
oxide composite colloid, and from about 1 to 75 weight 
percent, based on the total solids of the composition, of a 
colloidal silica material, the coating compositions may 
further include from about 0*1 to about 50 weight percent 
of a mixture of hydrolysis products and partial condensates 
of one or more sMane additives, based on the total solids of 
the composition; 
{4} coating compositions which comprise an aqueous organic 
solvent mixture containing from about 10 to about 90 
weight percent, based on the total solids of the 
composition, of a mixture of hydrolysis products and 
partial condensates of an epoxy functional silane, from 
about i to about 90 weight percent, based on the total 
weight of the composition, of a carboxylic acid functional 
compound selected from the group consisting of carboxylic 
acids, multifunctional carboxylic acids, anhydrides, and 
combinations thereof, from about 1 to 90 weight percent, 
based on the total solids of the composition, of a metal 
oxide composite colloid, from about 1 to 75 weight 
percent, based on the total solids of the composition, of a 
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colloidal Silica material, and from about 1 to 75 weight 
percent, based on the total solids of the composition, of a 
tetrafunctlonal silane; 

(5) coating compositions which comprise an aqueous organic 
solvent mixture containing from about 10 to about 90 
weight percent, based on the total solids of the 
composition, of a mixture of hydrolysis products and 
partial condensates of an epoxy functional silane, from 
about 1 to about 90 weight percent, based on the total 
weight of the composition, of a carboxylic acid functional 
compound selected from the group consisting of carboxylic 
acids, multifunctional carboxylic acids, anhydrides, and 
combinations thereof, from about I to 90 weight percent, 
based on the total softds of the composition, of a metal 
oxide composite colloid, and from about 1 to 75 weight 
percent, based on the total solids of the composition, of a 
disilane; and 

(6) combinations thereof, 

3. The composition of claim I wherein the hydrolysis products and 
partial condensates of the epoxy functional silane and the 
tetrafunctionai silane are present in the aqueous-organic solvent 
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mixture in an amount of from about 10 to about 99.9 weight percent, 
based on the total solids of the coating composition and wherein the 
multifunctional compound is present in the aqueous-organic solvent 
mixture m an amount of from about 0,1 to about 30 weight percent, 
based on the total solids of the coating composition, 

4. The composition of claim 2 wherein the solvent constituent of the 
aqueous-organic solvent mixture is selected from the group consisting 
of an alcohol, an ether, a glycol, a glycol ether, an ester, a ketone, a 
glycolether acetate and mixtures thereof. 

5, The composition of claim 2 wherein the solvent constituent of the 
aqueous-organic solvent mixture Is an alcohol having the generai 
formula ROH where R is an alkyf group containing from 1 to about 10 
carbon atoms, 

6> The composition of claim 2 wherein the solvent constituent of the 
aqueous-organic solvent mixture is selected from the group consisting 
of a glycol, an ether, a glycol ether and mixtures thereof having the 
formula R 5 -(OR^)>-OR x where x is an integer of 0, 1, 2, 3 or 4, R 1 is H 
Or an aikyl group containing from 1 to about 10 carbon atoms and R 3 
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is an alkylene group containing from I to about 10 carbon atoms and 
combinations thereof. 

7. The composition of claim 2 wherein the epoxy functional siiane is 
present in a molar ratio to the tetrafunctlonai siiane of from about 
0.1:1 to about 3; L 

S. The composition of claim 2 wherein the epoxy functional siiane is 
represented by the formula R 3 x Si(OR >; ) 4 * where x is an integer of i, 2 
or 3, R J is H, an alkyl group, a functionailzed alkyl group, an alkytene 
group, an aryl group, an alkyl ether, and combtnattons thereof 
containing from 1 to about 10 carbon atoms and having at least l 
epoxy functional group, and R 4 Is H, an alky! group containing from 1 
to about S carbon atoms, an acetyi group, a -Si(OR s b v R b y group 
where y is an integer of 0 f 1, 2, or 3, and combinations thereof where 
R s is H, an alky! group containing from I to about 5 carbon atoms an 
acetyl group, another Si(OR s }^ y R% group and combinations thereof, 
and R 6 is H, an alkyl group, a functionated alky! group, an alkylene 
group, an aryl group, an alky! ether and combinations thereof 
containing from 1 to about 10 carbon atoms. 

9> The composition of claim 8 wherein the tetrafunctlonai siiane is 
represented by the formula SKOR 7 )* where R ? is H, an a\kyi group 
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containing from X to about 5 carbon atoms and ethers thereof, an 
(OR 7 ) carboxylate, a -Si(OR 9 ) 3 group where R 8 is a H, an alkyl group 
containing from 1 to about 5 carbon atoms and ethers thereof, an 
(OR*) carboxytate, another -$\(OR% group and combinations thereof. 

10, The composition of claim 2 wherein the hydrolysis products and 
partial condensates of the epoxy functional silane and the 
tetrafunctional silane are present In the aqueous-organic solvent 
mixture in 3n amount of from about 10 to about 99.9 weight percent, 
based on the total solids of the coating composition and wherein the 
multifunctional compound Is present in the aqueous-organic solvent 
mixture in an amount of from about OA to about 30 weight percent, 
based on the total solids of the coating composition and wherein the 
epoxy functional silane Is represented by the formula R 3 *SKOR*V* 
where x is an integer of 1, 2 or 3, R* is M, an alkyl group, a 
functionalized alky] group, an alkyiene group, an ary! group, an alky! 
ether, and combinations thereof containing from I to about 10 carbon 
atoms and having at least 1 epoxy functional group, and R 4 is H, an 
alkyl group containing from 1 to about S carbon atoms, an acetyl 
group, a -Si(GR*)> y R* y group where y is an integer of 0, 1, 2, or 3, 
and combinations thereof where R s is H, an alkyl group containing 
from i to about 5 carbon atoms, an acetyl group, or another -Si(OR 5 )* 
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y k\ group and combinations thereof, and R 6 fs H, an alky! group, a 
fu nationalized alky! group, an aikylene group, an ary! group, an atkyf 
ether, and combinations thereof containing from 1 to about 10 carbon 
atoms. 

11. The composition of claim 10 wherein the tetrafunctional silane is 
represented by the formula SKOR 7 )* where R' fs H, an aikyl group 
containing from 1 to about 5 carbon atoms and ethers thereof, an 
(OR 7 ) carboxylate, a -S\(OR B ) 3 group where R* is a H, an afkyl group 
containing from I to about 5 carbon atoms and ethers thereof, an 
(OR s ) carboxylate, another -Si(OR*) 3 group and combinations thereof. 

12. The composition of claim 11 wherein the solvent constituent of 
the aqueous-organic solvent mixture is an alcohol having the general 
formula ROH where R is an alky! group containing from 3 to about 10 
carbon atoms. 

13. The composition of claim 11 wherein the solvent constituent of 
the aqueous-organic solvent mixture is selected from the group 
consisting of 3 glycol, an ether, a glycol ether and mixtures thereof 
having the formula R l «(ORVOR J where x is an integer of 0, 1, 2, 3 or 
4, R l is H or an alkyf group containing from I. to about 10 carbon 



Application/Control Number: 10/667,005 
Art Unit: 1774 



Page 12 



atoms and R 2 is an aikyiene group containing from l to about id 
carbon atoms and Combinations thereof. 

14. The composition of claim II wherein the amount of water 
present in the aqueous-organic solvent mixture is an amount sufficient 
to provide a substantially homogeneous mixture of hydrolysis products 
and partial condensates of the epoxy functional silane and the 
tetrafunctiona! silane. 

15. The composition of daim 2 wherein the tetrafunctional silane is 
represented by the formula Si(OR ? )^ where R 7 Is H, an alkyl group 
containing from !. to about 5 carbon atoms and ethers thereof; an 
(OR 7 ) carboxylase, a -Si(OR 8 } 3 group where R 8 is a H, an aikyl group 
containing from 1 to about 5 carbon atoms and ethers thereof, an 
(OR**) carboxylase, another -51(08*);* group and combinations thereof. 

.16, The composition of claim 2 wherein at least a portion of the 
solvent component of the aqueous-organic solvent mixture is 
generated during hydrolysis of the epoxy functional sHane and the 
tetrafunctiona^ silane. 
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17. The composition of claim 2 further comprising an effective 
amount of a catalyst to provide enhanced abrasion resistance to a 
coating produced by curing the composition. 

IS, The composition of claim 17 wherein the effective amount of the 
catalyst is From about OA to about 10 weight percent, based on the 
total solids of the composition. 

19. The composition of claim 18 wherein the aqueous-organic 
solvent mixture further comprises from about 0*1 to about SO weight 
percent, based on the total solids of the composition, of a mixture of 
hydrolysis products and partial condensates of a silane additive 
represented by the formula 

R^SKOR 10 ),.* 

where x is an integer of 1, 2 or 3, R 9 is H, an alky! group containing 
from 1 to about 10 carbon atoms, a functionalized alky! group, an 
alkylene group, an aryl group, an alky! ether group and combinations 
thereof, R i0 is H f an alkyi group containing from 1 to about 10 carbon 
atoms, an acetyl group and combinations thereof, 

20. The composition of claim 19 wherein the aqueous-organic 
solvent mixture further comprises: 
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an effective amount of a leveling agent to spread the aqueous- 
organic solvent mixture on the substrate and provide 
substantially uniform contact of the aqueous-organic 
solvent mixture with the substrate, 

21. The composition of claim 2 wherein the aqueous-organic solvent 
mixture further comprises from about 0.1 to about 50 weight percent, 
based on the total solids of the composition, of a mixture of hydrolysis 
products and partial condensates of a silane additive represented by 
the formula 

R\S!(OR 10 ),^ 

where x is an integer of 1, 2 or 3, is H, an alkyl group containing 
from i to about 10 carbon atoms / a functionalized alkyl group, an 
alkyiene group, an aryl group an alkyl ether group and combinations 
thereof, R"° is H, an alkyl group containing from i to about 10 carbon 
atoms f an acetyl group and combinations thereof. 

22. The composition of claim 21 wherein the aQueous-organic 
solvent mixture further comprises: 

an effective amount of a leveling agent to spread the aqueous- 
organic solvent mixture on the substrate and provide 
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substantially uniform contact of the aqueous-organic 
solvent mixture with the substrate. 

23. The composition of claim 2 wherein the aqueous-organic solvent 

mixture further comprises: 

from about 0,1 to about 50 weight percent, based on the total 
solids of the composition, of a mixture of hydrolysis 
products and partial condensates of a srtane additive 
represented by the formula 

R 9 x Si(0R !0 )4 * 

where x is an integer of t ( 2 or 3, R 9 is H, an alky! group 
containing from 1 to about 10 carbon atoms, a 
functionated aikyl group, an alkylene group, an aryl 
group an alky! ether group and combinations thereof, R J0 
is N, an alfcyi group containing from 1 to about 10 carbon 
atoms, an acetyl group and combinations thereof; and 
an effective amount of colloidal silica to provide the composition 
with from about 0J to about 50 weight percent silica, 
based on the total of solids present in the composition. 
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24. The composition of claim 20 further comprising an effective 
amount of a catalyst to provide enhanced abrasion resistance to a 
coating produced by curing the composition. 

25. The composition of claim 23 wherein the effective amount of the 
catalyst is from about 0.1 to about 10 weight percent, based on the 
total solids of the composition. 

26. The composition of claim 23 wherein the aqueous-organic 
solvent mixture further comprises ; 

an effective amount of a leveling agent to spread the aqueous- 
organic solvent mixture on the substrate and provide 
substantially uniform contact of the aqueous-organic 
solvent mixture with the substrate, 

27. The composition of claim 2 wherein the aqueous-organic solvent 
mixture further comprises: 

an effective amount of colloidal silica to provide the composition 
with from about 0-1 to about 50 weight percent silica, 
based on the total of solids present in the composition. 
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28. The composition of claim 27 wherein the aqueous-organic solvent 

mixture further comprises; 

an effective amount of leveling agent to spread the aqueous- 
organic solvent mixture on the substrate and provide 
substantially uniform contact of the aqueous-organic 
solvent mixture with the substrate. 



29. The composition of claim 28 wherein the aqueous-organic 
solvent mixture further comprises an effective amount of a catalyst 
to provide enhanced abrasion resistance to the coating produced by 
curing the aqueous solvent mixture. 

30. The composition of claim 29 wherein the effective amount of 
catalyst present In the aqueous-organic solvent mixture is From about 
0.1 to about 10 weight percent, based on the total solids of the 
aqueous-organic solvent mixture* 

31. The composition of claim 29 wherein the aqueous-organic 
solvent mixture further comprises from about 0,1 to about 50 weight 
percent, based on the total of solids of the aqueous-organic solvent 
mixture, of a mixture of hydrolysis products and partial condensates of 
a sliane additive represented by the formula 
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where x *s an mteger of 1, 2 or 3, Is H, an alkyl group containing 
from 1 to about 10 carbon atoms, a functionalized alkyl group, an 
atkylene group, an aryl group, an alkyl ether group and combinations 
thereof, R 10 is H, an alky! group containing from 1 to about 10 carbon 
atoms, an acetyl group and combinations thereof. 

32, The composition of claim 2 wherein the aqueous-organic solvent 
mixture further comprises: 

an effective amount of a leveling agent to spread the aqueous- 
organic solvent mixture on the substrate and provide 
substantially uniform contact of the aqueous-organic 
solvent mixture with the substrate, 

33. A process for providing a substantially transparent, abrasion 
resistant coating capable of being tinted on a substrate, comprising 
the steps of: 

applying to at least one surface of a substrate an effective 
amount of an aqueous-organic solvent mixture comprising: 
hydrolysis products and partial condensates of an epoxy 
functional silane, a tetrafunctional silane and a 
multifunctional compound wherefn the 
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multifunctional compound is selected from the group 
consisting of multifunctional carboxyiic adds, 
multifunctional anhydrides and combinations thereof 
and wherein the epoxy functionaf sttane is present in 
a molar ratio to the tetrafunctional silane of from 
about 0.1:1 to about 5:1, 

an amount of water sufficient to hydrolyze the epoxy 
functional silane and the tetrafunctional silane, and 

a tint additive represented by the formula: 
Ri*(OCHjtCH 2 ),.-0-fta 
wherein at least one of R 3 and R? Is represented by 
the formula 



where R 3 is H 4 an afkyl group containing from about 
1 to about 5 carbon atoms, or an acetyl group, and 
where is H, an epoxy functional group, an alkyl 
group, a functionaf aikyl group, an alkylene group, 
an aryf group, an alkyl ether, and combinations 
thereof containing from about 1 to about 10 carbon 
atoms, and where X is an integer from Q to about 3 
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and n is a positive integer, and where only one of R> 
or R ; > is the siiane containing group, R t or R ? \$ H; 
and 

a base* compound selected from the group consisting of: 
(1) coating compositions which comprise an aqueous organic 
solvent mixture containing from about 10 to about 99.9 
weight percent, based on the total solids of the 
composition, of a mixture of hydrolysis products and 
partial condensates of an epoxy functional siiane and a 
tetrafunctionai siiane and from about 0,1 to about 30 
weight percent, based on the total soHds of the 
composition, of a multifunctional compound, selected from 
the group consisting of multifunctional carboxylic acids, 
multifunctional anhydrides and combinations thereof, the 
epoxy functional siiane and the tetrafunctionai siiane are 
present in the aqueous organic solvent mixture in a molar 
ratio of from about 0.1:1 to about 5:1, the coating 
compositions may further include from about 0.1 to about 
50 weight percent of a mature of hydrolysis products and 
partial condensates of one or more siiane additives, based 
on the total solids of the composition, and/or an amount of 
colloidal silica or a metal oxide or combinations thereof 
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equivalent to from about 0.1 to about SO weight percent 
solids, based on the total solids of the composition; 
(2) coating compositions which comprise an aqueous organic 
solvent mixture containing from about 10 to about 99.9 
weight percent, based on the total solids of the 
composition, of a mixture of hydrolysis products and 
partial condensates of an epoxy functional silane, a 
disilane, and from about 0.01 to about 80 weight percent, 
based on the total weight of the composition, of a 
carboxylic acid functional compound selected from the 
group consisting of carboxylic acids, multifunctional 
carboxylic acids, anhydrides, and combinations thereof, 
the epoxy functional silane and the disilane are present in 
the aqueous organic solvent mixture in a molar ratio of 
from about 0>05:l to about S:i, the coating compositions 
may further include from about; 0,1 to about BO weight 
percent of a mixture of hydrolysis products and partial 
condensates of one or more silane additives, based on the 
total solids of the composition, and/or an amount of 
colloidal silica or a metal oxide or combinations thereof, 
equivalent to from about 0.1 to about 75 weight percent 
solids, based on the total solids of the composition; 
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(3) coating compositions which comprise an aqueous organic 
solvent mixture containing from about 10 to about 90 
weight percent, based on the total solids of the 
composition, of a mixture of hydrolysis products and 
partial condensates of an epoxy functional sNane, from 
about 1 to about 90 weight percent, based on the total 
solids of the composition, of a carboxylic acid functional 
compound selected from the group consisting of carboxylic 
acids, multifunctional carboxylic acids, anhydrides, and 
combinations thereof, from about 1 to 90 weight percent., 
based on the total weight of the composition, of a metal 
oxide composite colloid, and from about 1 to 75 weight 
percent, based on the total solids of the composition, of a 
colloidal silica material, the coating compositions may 
further include from about 0.1 to about 50 weight percent 
of a mixture of hydrolysis products and partial condensates 
of one or more sifane additives, based on the total solids of 
the composition; 

(4) coating compositions which comprise an aqueous organic 
solvent mixture containing from about 10 to about 90 
weight percent, based on the total solids of the 
composition, of a mixture of hydrolysis products and 
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partial condensates of an epoxy functional siJane, from 
about 1 to about 90 weight percent, based on the total 
weight of the composition, of a carboxyfic acid functional 
compound selected from the group consisting of carboxylic 
acids, multifunctional carboxylic acids., anhydrides, and 
combinations thereof, from about: 1 to 90 weight percent, 
based on the total solids of the composition, of a metal 
oxide composite colloid, from about 1 to 75 weight 
percent, based on the total solids of the composition, of a 
colloidal silica material, and from about l to 75 weight 
percent, based on the total solids of" the composition, of a 
tetrafunctional sflane; 
(5) coating compositions which comprise an aqueous organic 
solvent mixture containing from about 10 to about 90 
weight percent, based on the total solids of the 
composition, of a mixture of hydrolysis products and 
partial condensates of an epoxy functional si lane, from 
about 1 to about 90 weight percent, based on the total 
weight of the composition, of a carboxylic acid functional 
compound selected from the group consisting of carboxylic 
acids, multifunctional carboxylic acids, anhydrides, and 
combinations thereof, from about 1 to 90 weight percent, 
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based on the total solids of the composition, of a metal 
oxide composite colloid, and from about l to 75 weight 
percent, based on the total solids of the composition, of a 
disUane; and 
(6) combinations thereof; and 

curing the coating composition to produce a substantially 
transparent, abrasion resistant coating capable of bang 
tinted on the substrate. 



Claims 34-66 are cancelled. 
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67, An article comprising: 
a substrate; and 

a coating composition formed on at least one surface of the 
substrate, the coating formed by curing an aqueous- 
organic solvent mixture applied to the at feast one surface 
of the substrate, wherein the aqueous-organic solvent 
mixture comprises: 

hydrolysis products and partial condensates of an epoxy 
functional silane, a tetrafunctionai silane and a 
multifunctional compound wherein the 
multifunctional compound is selected from the group 
consisting of multifunctional carboxylic acids, 
multifunctional anhydrides and combinations thereof 
and wherein the epoxy functional silane is present in 
a molar ratio to the tetrafunctionai silane of from 
about 0.1:1 to about 5:1; 

an amount of water sufficient to hydrolyze the epoxy 
functional silane and the tetrafunctionai silane; and 

a tint additive represented by the formula: 



Claims 68-94 are cancelled. 



